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(54) FUEL CELL GENERATING SET AND DIAGNOSTIC METHOD OF FUEL CELL 
DETERIORATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform power 
generation of a fuel cell with a high efficiency at all 
times by detecting the fuel flow rate and the output 
power to determine the efficiency of a fuel cell 
generating set, and judging the deterioration of a cell 
stack, when this efficiency becomes lower than the 
lowest efficiency of reference efficiency. 
SOLUTION: An output voltage of a power converting 
device 10 is detected by a voltage-detecting circuit 
1 1 , and the output current thereof is detected by a 
current- detecting circuit 16. The output signals from 
both the circuits 11,16 are inputted to a power 
arithmetic circuit 17 to calculate the output power of a 
fuel cell generating set 20. The flow rate of a fuel 1 z ~ w 
put into a reforming device 2 is detected by a fuel flow rate detecting circuit 15. An 
efficiency arithmetic circuit 18 calculates the efficiency of the fuel cell generating set 20 
through the voltage signal from the fuel flow rate detecting circuit 15 and the voltage signal 
from the power arithmetic circuit 17. A reference efficiency arithmetic circuit 19 calculates 
the lowest efficiency. A comparison circuit 13 compares the voltage signal from the 
efficiency arithmetic circuit 18 with the voltage signal from the reference efficiency 
arithmetic circuit 19 and transmits a deterioration signal 14, when the present efficiency of 
the generating device 20 becomes lower, for notifying the deterioration of a cell stack 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It consists of a reformer for building hydrogen from a fuel, and a layered product of the 
fuel electrode which sandwiched the electrolyte, and an oxygen pole. Oxygen, The eel stack which 
outputs electrical energy by the chemical reaction when the hydrogen from said reformer is supplied, 
The power converter which transforms the electrical energy from this eel stack into a moderate 
electrical potential difference, The fuel-flow detector which detects the flow rate of the fuel supplied 
to said reformer, The electrical-potential-difference detector which detects the output voltage of said 
power converter, and the current detector which detects the output current of said power converter, 
The power arithmetic circuit which considers the output of said electrical-potential-difference 
detector, and the output of said current detector as an input, and calculates the output power of said 
power converter, The effectiveness arithmetic circuit which considers the output of said fuel-flow 
detector, and the output of said power arithmetic circuit as an input, and calculates the generating 
efficiency of said fuel cell power plant, The fuel cell power plant characterized by providing the 
criteria effectiveness arithmetic circuit which outputs the generating efficiency of the fuel cell power 
plant used as criteria, and the comparator circuit which measures the output of said effectiveness 
arithmetic circuit, and the output of said criteria effectiveness arithmetic circuit, and detects 
degradation of said eel stack. 

[Claim 2] It consists of a reformer for building hydrogen from a fuel, and a layered product of the 
fuel electrode which sandwiched the electrolyte, and an oxygen pole. Oxygen, The eel stack which 
outputs electrical energy by the chemical reaction when the hydrogen from said reformer is supplied, 
The power converter which transforms the electrical energy from this eel stack into a moderate 
electrical potential difference, The hydrogen flow rate detector which detects the flow rate of the 
hydrogen supplied to said eel stack, The electrical-potential-difference detector which detects the 
output voltage of said power converter, and the current detector which detects the output current of 
said power converter, The power arithmetic circuit which considers the output of said electrical- 
potential-difference detector, and the output of said current detector as an input, and calculates the 
output power of said power converter, The effectiveness arithmetic circuit which considers the 
output of said hydrogen flow rate detector, and the output of said power arithmetic circuit as an 
input, and calculates the generating efficiency of said fiiel cell power plant, The fuel cell power plant 
characterized by providing the criteria effectiveness arithmetic circuit which outputs the generating 
efficiency of the fuel cell power plant used as criteria, and the comparator circuit which measures the 
output of said effectiveness arithmetic circuit, and the output of said criteria effectiveness arithmetic 
circuit, and detects degradation of said eel stack. 

[Claim 3] It consists of a reformer for building hydrogen from a fuel, and a layered product of the 
fuel electrode which sandwiched the electrolyte, and an oxygen pole. Oxygen, The eel stack which 
outputs electrical energy by the chemical reaction when the hydrogen from said reformer is supplied, 
The power converter which transforms the electrical energy from this eel stack into a moderate 
electrical potential difference, The oxygen flow rate detector which detects the flow rate of the 
oxygen supplied to said eel stack, The electrical-potential-difference detector which detects the 
output voltage of said power converter, and the current detector which detects the output current of 
said power converter, The power arithmetic circuit which considers the output of said electrical- 
potential-difference detector, and the output of said current detector as an input, and calculates the 
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output power of said power converter, The effectiveness arithmetic circuit which considers the 
output of said oxygen flow rate detector, and the output of said power arithmetic circuit as an input, 
and calculates the generating efficiency of said fuel cell power plant, The fuel cell power plant 
characterized by providing the criteria effectiveness arithmetic circuit which outputs the generating 
efficiency of the fuel cell power plant used as criteria, and the comparator circuit which measures the 
output of said effectiveness arithmetic circuit, and the output of said criteria effectiveness arithmetic 
circuit, and detects degradation of said eel stack. 

[Claim 4] It consists of a reformer for building hydrogen from a fuel, and a layered product of the 
fuel electrode which sandwiched the electrolyte, and an oxygen pole. Oxygen, The eel stack which 
outputs electrical energy by the chemical reaction when the hydrogen from said reformer is supplied, 
The power converter which transforms the electrical energy from this eel stack into a moderate 
electrical potential difference, The fuel-flow detector which detects the flow rate of the fuel supplied 
to said reformer, The electrical-potential-difference detector which detects the output voltage of said 
eel stack, and the current detector which detects the output current of said eel stack, The power 
arithmetic circuit which considers the output of said electrical-potential-difference detector, and the 
output of said current detector as an input, and calculates the output power of said power converter, 
The effectiveness arithmetic circuit which considers the output of said fuel-flow detector, and the 
output of said power arithmetic circuit as an input, and calculates the generating efficiency of said 
eel stack, and the reforming effectiveness of a reformer, The fuel cell power plant characterized by 
providing the criteria effectiveness arithmetic circuit which outputs the generating efficiency of a eel 
stack used as criteria, and the reforming effectiveness of a reformer, and the comparator circuit 
which measures the output of said effectiveness arithmetic circuit, and the output of said criteria 
effectiveness arithmetic circuit, and detects degradation of said eel stack. 

[Claim 5] It consists of a reformer for building hydrogen from a fuel, and a layered product of the 
fuel electrode which sandwiched the electrolyte, and an oxygen pole. Oxygen, The eel stack which 
outputs electrical energy by the chemical reaction when the hydrogen from said reformer is supplied, 
The power converter which transforms the electrical energy from this eel stack into a moderate 
electrical potential difference, The hydrogen flow rate detector which detects the flow rate of the 
hydrogen supplied to said eel stack, The electrical-potential-difference detector which detects the 
output voltage of said eel stack, and the current detector which detects the output current of said eel 
stack, The power arithmetic circuit which considers the output of said electrical-potential-difference 
detector, and the output of said current detector as an input, and calculates the output power of said 
power converter, The effectiveness arithmetic circuit which considers the output of said hydrogen 
flow rate detector, and the output of said power arithmetic circuit as an input, and calculates the 
generating efficiency of said eel stack, The fuel cell power plant characterized by providing the 
criteria effectiveness arithmetic circuit which outputs the generating efficiency of a eel stack used as 
criteria, and the comparator circuit which measures the output of said effectiveness arithmetic 
circuit, and the output of said criteria effectiveness arithmetic circuit, and detects degradation of said 
eel stack. 

[Claim 6] It consists of a reformer for building hydrogen from a fuel, and a layered product of the 
fuel electrode which sandwiched the electrolyte, and an oxygen pole. Oxygen, The eel stack which 
outputs electrical energy by the chemical reaction when the hydrogen from said reformer is supplied, 
The power converter which transforms the electrical energy from this eel stack into a moderate 
electrical potential difference, The oxygen flow rate detector which detects the flow rate of the 
oxygen supplied to said eel stack, The electrical-potential-difference detector which detects the 
output voltage of said eel stack, and the current detector which detects the output current of said eel 
stack, The power arithmetic circuit which considers the output of said electrical-potential-difference 
detector, and the output of said current detector as an input, and calculates the output power of said 
power converter, The effectiveness arithmetic circuit which considers the output of said oxygen flow 
rate detector, and the output of said power arithmetic circuit as an input, and calculates the 
generating efficiency of said eel stack, The fuel cell power plant characterized by providing the 
criteria effectiveness arithmetic circuit which outputs the generating efficiency of a eel stack used as 
criteria, and the comparator circuit which measures the output of said effectiveness arithmetic 
circuit, and the output of said criteria effectiveness arithmetic circuit, and detects degradation of said 
eel stack. 
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[Claim 7] To the eel stack which consists of a layered product of the reforming process for building 
hydrogen from a fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, 
oxygen, The process which supplies the hydrogen obtained at said reforming process, and outputs 
electrical energy by the chemical reaction, The power conversion process which transforms this 
electrical energy into a moderate electrical potential difference, and the fuel-flow detection process 
of detecting the flow rate of the fuel supplied in said reforming process, The electrical-potential- 
difference detection process of detecting the output voltage in said power conversion process, and 
the current detection process of detecting the output current in said power conversion process, The 
power operation process of considering as an input the output obtained at said electrical-potential- 
difference detection process, and the output obtained at said current detection process, and 
calculating the output power in said power conversion process, The effectiveness operation process 
of considering as an input the output obtained at said fuel-flow detection process, and the output 
obtained at said power operation process, and calculating the generating efficiency of said fuel cell, 
The fuel cell degradation diagnostic approach characterized by providing the criteria effectiveness 
operation process which outputs the generating efficiency of the fuel cell used as criteria, and the 
comparison process which measures the output in said effectiveness operation process, and the 
output in said criteria effectiveness operation process, and detects degradation of said eel stack. 
[Claim 8] To the eel stack which consists of a layered product of the reforming process for building 
hydrogen from a fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, 
oxygen, The process which supplies the hydrogen obtained at said reforming process, and outputs 
electrical energy by the chemical reaction, The power conversion process which transforms this 
electrical energy into a moderate electrical potential difference, and the hydrogen flow rate detection 
process of detecting the flow rate of the hydrogen supplied to said eel stack, The electrical-potential- 
difference detection process of detecting the output voltage in said power conversion process, and 
the current detection process of detecting the output current in said power conversion process, The 
power operation process of considering as an input the output obtained at said electrical-potential- 
difference detection process, and the output obtained at said current detection process, and 
calculating the output power in said power conversion process, The effectiveness operation process 
of considering as an input the output obtained at said hydrogen flow rate detection process, and the 
output obtained at said power operation process, and calculating the generating efficiency of said 
fuel cell, The fuel cell degradation diagnostic approach characterized by providing the criteria 
effectiveness operation process which outputs the generating efficiency of the fuel cell used as 
criteria, and the comparison process which measures the output in said effectiveness operation 
process, and the output in said criteria effectiveness operation process, and detects degradation of 
said eel stack. 

[Claim 9] To the eel stack which consists of a layered product of the reforming process for building 
hydrogen from a fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, 
oxygen, The process which supplies the hydrogen obtained at said reforming process, and outputs 
electrical energy by the chemical reaction, The power conversion process which transforms this 
electrical energy into a moderate electrical potential difference, and the oxygen flow rate detection 
process of detecting the flow rate of the oxygen supplied to said eel stack, The electrical-potential- 
difference detection process of detecting the output voltage in said power conversion process, and 
the current detection process of detecting the output current in said power conversion process, The 
power operation process of considering as an input the output obtained at said electrical-potential- 
difference detection process, and the output obtained in said current detector, and calculating the 
output power in said power conversion process, The effectiveness operation process of considering 
as an input the output obtained at said oxygen flow rate detection process, and the output obtained at 
said power operation process, and calculating the generating efficiency of said fuel cell, The fuel cell 
degradation diagnostic approach characterized by providing the criteria effectiveness operation 
process which outputs the generating efficiency of the fuel cell used as criteria, and the comparison 
process which measures the output in said effectiveness operation process, and the output in said 
criteria effectiveness operation process, and detects degradation of said eel stack. 
[Claim 10] To the eel stack which consists of a layered product of the reforming process for building 
hydrogen from a fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, 
oxygen, The process which supplies the hydrogen obtained at said reforming process, and outputs 
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electrical energy by the chemical reaction, The power conversion process which transforms this 
electrical energy into a moderate electrical potential difference, and the fiiel-flow detection process 
of detecting the flow rate of the fuel supplied in said reforming process, The electrical-potential- 
difference detection process of detecting the output voltage of said eel stack, and the current 
detection process of detecting the output current of said eel stack, The power operation process of 
considering as an input the output obtained at said electrical-potential-difference detection process, 
and the output obtained at said current detection process, and calculating the output power in said 
power conversion process, The effectiveness operation process of considering as an input the output 
obtained at said fuel-flow detection process, and the output obtained at said power operation process, 
and calculating the generating efficiency of said eel stack, and the reforming effectiveness of a 
reforming process, The criteria effectiveness operation process which outputs the generating 
efficiency of a eel stack used as criteria, and the reforming effectiveness of a reforming process, The 
fuel cell degradation diagnostic approach characterized by measuring the output in said effectiveness 
operation process, and the output in said criteria effectiveness operation process, and providing the 
comparison process which detects degradation of said eel stack. 

[Claim 1 1] To the eel stack which consists of a layered product of the reforming process for building 
hydrogen from a fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, 
oxygen, The process which supplies the hydrogen obtained at said reforming process, and outputs 
electrical energy by the chemical reaction, The power conversion process which transforms this 
electrical energy into a moderate electrical potential difference, and the hydrogen flow rate detection 
process of detecting the flow rate of the hydrogen supplied to said eel stack, The electrical-potential- 
difference detection process of detecting the output voltage of said eel stack, and the current 
detection process of detecting the output current of said eel stack, The power operation process of 
considering as an input the output obtained in said electrical-potential-difference detector, and the 
output obtained at said current detection process, and calculating the output voltage in said power 
conversion process, The effectiveness operation process of considering as an input the output 
obtained at said hydrogen flow rate detection process, and the output obtained at said power 
operation process, and calculating the generating efficiency of said eel stack, The fuel cell 
degradation diagnostic approach characterized by providing the criteria effectiveness operation 
process which outputs the generating efficiency of a eel stack used as criteria, and the comparison 
process which measures the output in said effectiveness operation process, and the output in said 
criteria effectiveness operation process, and detects degradation of said eel stack. 
[Claim 12] To the eel stack which consists of a layered product of the reforming process for building 
hydrogen from a fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, 
oxygen, The process which supplies the hydrogen obtained at said reforming process, and outputs 
electrical energy by the chemical reaction, The power conversion process which transforms this 
electrical energy into a moderate electrical potential difference, and the oxygen flow rate detection 
process of detecting the flow rate of the oxygen supplied to said eel stack, The electrical-potential- 
difference detection process of detecting the output voltage of said eel stack, and the current 
detection process of detecting the output current of said eel stack, The power operation process of 
considering as an input the output obtained at said electrical-potential-difference detection process, 
and the output obtained at said current detection process, and calculating the output voltage in said 
power conversion process, The effectiveness operation process of considering as an input the output 
obtained at said oxygen flow rate detection process, and the output obtained at said power operation 
process, and calculating the generating efficiency of said eel stack, The fuel cell degradation 
diagnostic approach characterized by providing the criteria effectiveness operation process which 
outputs the generating efficiency of a eel stack used as criteria, and the comparison process which 
measures the output in said effectiveness operation process, and the output in said criteria 
effectiveness operation process, and detects degradation of said eel stack. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell power plant and the fuel cell 
degradation diagnostic approach of outputting electrical energy from a fuel and air. 
[0002] 

[Description of the Prior Art] The configuration of the phosphoric-acid mold fuel cell power plant 
which used town gas as the fuel is shown in drawing 2 as a conventional example of a fuel cell 
power plant. The main components of this equipment are a reformer, a eel stack, and a power 
converter. Drawing 2 is used for below and an operation of this conventional fuel cell power plant is 
explained. 

[0003] The conventional fuel cell power plant 20 is inputted into a reformer 2 in order to change the 
fuels 1, such as town gas, into the hydrogen 3. The eel stack 5 outputs electrical energy 9 by the 
chemical reaction, when oxygen 4 and the hydrogen 3 from a reformer 2 are supplied. The electrical 
energy 9 outputted from said eel stack 5 is inputted into a power converter 10, is transformed into a 
moderate electrical potential difference, and is supplied to a load. 

[0004] Here, the output voltage of said eel stack 5 is always detected by the electrical-potential- 
difference detector 1 1 , and outputs the voltage signal equivalent to the output voltage of the eel stack 
5 in the electrical-potential-difference detector 11. The voltage signal outputted from the electrical- 
potential-difference detector 1 1 and the voltage signal outputted from the reference voltage circuit 12 
are inputted into a comparator circuit 13. And when the output signal of the electrical-potential- 
difference detector 1 1 is smaller than the output signal of a comparator circuit 13, the degradation 
signal 14 which shows degradation of the eel stack 5 is outputted from a comparator circuit 13. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when degradation of the eel stack 5 is judged 
with the output voltage of the eel stack 5 using the above-mentioned electrical-potential-difference 
detector 1 1, the fuel cell power plant 20 may not be used economically. Namely, although the output 
voltage of the eel stack 5 declines with degradation of the eel stack 5, if the supply flow rate of the 
hydrogen 3 which reformed the fuel 1 is increased, a generation of electrical energy of rated load 
power is possible for the eel stack 5. Therefore, even if output voltage declines, if a fuel 1 is 
increased, the eel stack 5 is usable and can employ the eel stack 5 for a long time. On the other hand, 
if a fuel is increased too much with the output voltage fall of the eel stack 5, the effectiveness of a 
fuel cell power plant 20 will fall, and an economical merit will be lost. 

[0006] This invention is made paying attention to such a technical problem, and the place made into 
the purpose is by performing a degradation diagnosis of a eel stack based on the effectiveness of a 
fuel cell power plant to offer the fuel cell power plant which can generate electricity at the high 
effectiveness which always has a merit economically, and its degradation diagnostic approach. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the fuel cell power 
plant concerning the 1st invention It consists of a reformer for building hydrogen from a fuel, and a 
layered product of the fuel electrode which sandwiched the electrolyte, and an oxygen pole. Oxygen, 
The eel stack which outputs electrical energy by the chemical reaction when the hydrogen from said 
reformer is supplied, The power converter which transforms the electrical energy from this eel stack 
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into a moderate electrical potential difference, The fuel-flow detector which detects the flow rate of 
the fuel supplied to said reformer, The electrical-potential-difference detector which detects the 
output voltage of said power converter, and the current detector which detects the output current of 
said power converter, The power arithmetic circuit which considers the output of said electrical- 
potential-difference detector, and the output of said current detector as an input, and calculates the 
output power of said power converter, The effectiveness arithmetic circuit which considers the 
output of said fuel-flow detector, and the output of said power arithmetic circuit as an input, and 
calculates the generating efficiency of said fuel cell power plant, The output of the criteria 
effectiveness arithmetic circuit which outputs the generating efficiency of the fuel cell power plant 
used as criteria, and said effectiveness arithmetic circuit, and the output of said criteria effectiveness 
arithmetic circuit are measured, and the comparator circuit which detects degradation of said eel 
stack is provided. 

[0008] Moreover, the fuel cell power plant concerning the 2nd invention It consists of a reformer for 
building hydrogen from a fuel, and a layered product of the fuel electrode which sandwiched the 
electrolyte, and an oxygen pole. Oxygen, The eel stack which outputs electrical energy by the 
chemical reaction when the hydrogen from said reformer is supplied, The power converter which 
transforms the electrical energy from this eel stack into a moderate electrical potential difference, 
The hydrogen flow rate detector which detects the flow rate of the hydrogen supplied to said eel 
stack, The electrical-potential-difference detector which detects the output voltage of said power 
converter, and the current detector which detects the output current of said power converter, The 
power arithmetic circuit which considers the output of said electrical-potential-difference detector, 
and the output of said current detector as an input, and calculates the output power of said power 
converter, The effectiveness arithmetic circuit which considers the output of said hydrogen flow rate 
detector, and the output of said power arithmetic circuit as an input, and calculates the generating 
efficiency of said fuel cell power plant, The output of the criteria effectiveness arithmetic circuit 
which outputs the generating efficiency of the fUel cell power plant used as criteria, and said 
effectiveness arithmetic circuit, and the output of said criteria effectiveness arithmetic circuit are 
measured, and the comparator circuit which detects degradation of said eel stack is provided. 
[0009] Moreover, the fuel cell power plant concerning the 3rd invention It consists of a reformer for 
building hydrogen from a fuel, and a layered product of the fuel electrode which sandwiched the 
electrolyte, and an oxygen pole. Oxygen, The eel stack which outputs electrical energy by the 
chemical reaction when the hydrogen from said reformer is supplied, The power converter which 
transforms the electrical energy from this eel stack into a moderate electrical potential difference, 
The oxygen flow rate detector which detects the flow rate of the oxygen supplied to said eel stack, 
The electrical-potential-difference detector which detects the output voltage of said power converter, 
and the current detector which detects the output current of said power converter, The power 
arithmetic circuit which considers the output of said electrical-potential-difference detector, and the 
output of said current detector as an input, and calculates the output power of said power converter, 
The effectiveness arithmetic circuit which considers the output of said oxygen flow rate detector, and 
the output of said power arithmetic circuit as an input, and calculates the generating efficiency of 
said fuel cell power plant, The output of the criteria effectiveness arithmetic circuit which outputs the 
generating efficiency of the fuel cell power plant used as criteria, and said effectiveness arithmetic 
circuit, and the output of said criteria effectiveness arithmetic circuit are measured, and the 
comparator circuit which detects degradation of said eel stack is provided. 

[0010] Moreover, the fuel cell power plant concerning the 4th invention It consists of a reformer for 
building hydrogen from a fuel, and a layered product of the fuel electrode which sandwiched the 
electrolyte, and an oxygen pole. Oxygen, The eel stack which outputs electrical energy by the 
chemical reaction when the hydrogen from said reformer is supplied, The power converter which 
transforms the electrical energy from this eel stack into a moderate electrical potential difference, 
The fuel-flow detector which detects the flow rate of the fuel supplied to said reformer, The 
electrical-potential-difference detector which detects the output voltage of said eel stack, and the 
current detector which detects the output current of said eel stack, The power arithmetic circuit 
which considers the output of said electrical-potential-difference detector, and the output of said 
current detector as an input, and calculates the output power of said power converter, The 
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effectiveness arithmetic circuit which considers the output of said fuel-flow detector, and the output 
of said power arithmetic circuit as an input, and calculates the generating efficiency of said eel stack, 
and the reforming effectiveness of a reformer, The output of the criteria effectiveness arithmetic 
circuit which outputs the generating efficiency of a eel stack used as criteria and the reforming 
effectiveness of a reformer, and said effectiveness arithmetic circuit, and the output of said criteria 
effectiveness arithmetic circuit are measured, and the comparator circuit which detects degradation 
of said eel stack is provided. 

[001 1] Moreover, the fuel cell power plant concerning the 5th invention It consists of a reformer for 
building hydrogen from a fuel, and a layered product of the fuel electrode which sandwiched the 
electrolyte, and an oxygen pole. Oxygen, The eel stack which outputs electrical energy by the 
chemical reaction when the hydrogen from said reformer is supplied, The power converter which 
transforms the electrical energy from this eel stack into a moderate electrical potential difference, 
The hydrogen flow rate detector which detects the flow rate of the hydrogen supplied to said eel 
stack, The electrical-potential-difference detector which detects the output voltage of said eel stack, 
and the current detector which detects the output current of said eel stack, The power arithmetic 
circuit which considers the output of said electrical-potential-difference detector, and the output of 
said current detector as an input, and calculates the output power of said power converter, The 
effectiveness arithmetic circuit which considers the output of said hydrogen flow rate detector, and 
the output of said power arithmetic circuit as an input, and calculates the generating efficiency of 
said eel stack, The output of the criteria effectiveness arithmetic circuit which outputs the generating 
efficiency of a eel stack used as criteria, and said effectiveness arithmetic circuit, and the output of 
said criteria effectiveness arithmetic circuit are measured, and the comparator circuit which detects 
degradation of said eel stack is provided. 

[0012] Moreover, the fuel cell power plant concerning the 6th invention It consists of a reformer for 
building hydrogen from a fuel, and a layered product of the fuel electrode which sandwiched the 
electrolyte, and an oxygen pole. Oxygen, The eel stack which outputs electrical energy by the 
chemical reaction when the hydrogen from said reformer is supplied, The power converter which 
transforms the electrical energy from this eel stack into a moderate electrical potential difference, 
The oxygen flow rate detector which detects the flow rate of the oxygen supplied to said eel stack, 
The electrical-potential-difference detector which detects the output voltage of said eel stack, and the 
current detector which detects the output current of said eel stack, The power arithmetic circuit 
which considers the output of said electrical-potential-difference detector, and the output of said 
current detector as an input, and calculates the output power of said power converter, The 
effectiveness arithmetic circuit which considers the output of said oxygen flow rate detector, and the 
output of said power arithmetic circuit as an input, and calculates the generating efficiency of said 
eel stack, The output of the criteria effectiveness arithmetic circuit which outputs the generating 
efficiency of a eel stack used as criteria, and said effectiveness arithmetic circuit, and the output of 
said criteria effectiveness arithmetic circuit are measured, and the comparator circuit which detects 
degradation of said eel stack is provided. 

[0013] Moreover, the fuel cell degradation diagnostic approach concerning the 7th invention To the 
eel stack which consists of a layered product of the reforming process for building hydrogen from a 
fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, oxygen, The process 
which supplies the hydrogen obtained at said reforming process, and outputs electrical energy by the 
chemical reaction, The power conversion process which transforms this electrical energy into a 
moderate electrical potential difference, and the fuel-flow detection process of detecting the flow rate 
of the fuel supplied in said reforming process, The electrical-potential-difference detection process 
of detecting the output voltage in said power conversion process, and the current detection process of 
detecting the output current in said power conversion process, The power operation process of 
considering as an input the output obtained at said electrical-potential-difference detection process, 
and the output obtained at said current detection process, and calculating the output power in said 
power conversion process, The effectiveness operation process of considering as an input the output 
obtained at said fuel-flow detection process, and the output obtained at said power operation process, 
and calculating the generating efficiency of said fuel cell, The output in the criteria effectiveness 
operation process which outputs the generating efficiency of the fUel cell used as criteria, and said 
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effectiveness operation process, and the output in said criteria effectiveness operation process are 
measured, and the comparison process which detects degradation of said eel stack is provided. 
[0014] Moreover, the fUel cell degradation diagnostic approach concerning the 8th invention To the 
eel stack which consists of a layered product of the reforming process for building hydrogen from a 
fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, oxygen, The process 
which supplies the hydrogen obtained at said reforming process, and outputs electrical energy by the 
chemical reaction, The power conversion process which transforms this electrical energy into a 
moderate electrical potential difference, and the hydrogen flow rate detection process of detecting 
the flow rate of the hydrogen supplied to said eel stack, The electrical-potential-difference detection 
process of detecting the output voltage in said power conversion process, and the current detection 
process of detecting the output current in said power conversion process, The power operation 
process of considering as an input the output obtained at said electrical-potential-difference detection 
process, and the output obtained at said current detection process, and calculating the output power 
in said power conversion process, The effectiveness operation process of considering as an input the 
output obtained at said hydrogen flow rate detection process, and the output obtained at said power 
operation process, and calculating the generating efficiency of said fuel cell, The output in the 
criteria effectiveness operation process which outputs the generating efficiency of the fuel cell used 
as criteria, and said effectiveness operation process, and the output in said criteria effectiveness 
operation process are measured, and the comparison process which detects degradation of said eel 
stack is provided. 

[0015] Moreover, the fuel cell degradation diagnostic approach concerning the 9th invention To the 
eel stack which consists of a layered product of the reforming process for building hydrogen from a 
fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, oxygen, The process 
which supplies the hydrogen obtained at said reforming process, and outputs electrical energy by the 
chemical reaction, The power conversion process which transforms this electrical energy into a 
moderate electrical potential difference, and the oxygen flow rate detection process of detecting the 
flow rate of the oxygen supplied to said eel stack, The electrical-potential-difference detection 
process of detecting the output voltage in said power conversion process, and the current detection 
process of detecting the output current in said power conversion process, The power operation 
process of considering as an input the output obtained at said electrical -potential-difference detection 
process, and the output obtained in said current detector, and calculating the output power in said 
power conversion process, The effectiveness operation process of considering as an input the output 
obtained at said oxygen flow rate detection process, and the output obtained at said power operation 
process, and calculating the generating efficiency of said fuel cell, The output in the criteria 
effectiveness operation process which outputs the generating efficiency of the fuel cell used as 
criteria, and said effectiveness operation process, and the output in said criteria effectiveness 
operation process are measured, and the comparison process which detects degradation of said eel 
stack is provided. 

[0016] Moreover, the fuel cell degradation diagnostic approach concerning the 10th invention To the 
eel stack which consists of a layered product of the reforming process for building hydrogen from a 
fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, oxygen, The process 
which supplies the hydrogen obtained at said reforming process, and outputs electrical energy by the 
chemical reaction, The power conversion process which transforms this electrical energy into a 
moderate electrical potential difference, and the fuel-flow detection process of detecting the flow rate 
of the fuel supplied in said reforming process, The electrical-potential-difference detection process 
of detecting the output voltage of said eel stack, and the current detection process of detecting the 
output current of said eel stack, The power operation process of considering as an input the output 
obtained at said electrical-potential-difference detection process, and the output obtained at said 
current detection process, and calculating the output power in said power conversion process, The 
effectiveness operation process of considering as an input the output obtained at said fuel- flow 
detection process, and the output obtained at said power operation process, and calculating the 
generating efficiency of said eel stack, and the reforming effectiveness of a reforming process, The 
output in the criteria effectiveness operation process which outputs the generating efficiency of a eel 
stack used as criteria and the reforming effectiveness of a reforming process, and said effectiveness 
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operation process, and the output in said criteria effectiveness operation process are measured, and 
the comparison process which detects degradation of said eel stack is provided. 
[0017] Moreover, the fuel cell degradation diagnostic approach concerning the 1 1th invention To the 
eel stack which consists of a layered product of the reforming process for building hydrogen from a 
fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, oxygen, The process 
which supplies the hydrogen obtained at said reforming process, and outputs electrical energy by the 
chemical reaction, The power conversion process which transforms this electrical energy into a 
moderate electrical potential difference, and the hydrogen flow rate detection process of detecting 
the flow rate of the hydrogen supplied to said eel stack, The electrical-potential-difference detection 
process of detecting the output voltage of said eel stack, and the current detection process of 
detecting the output current of said eel stack, The power operation process of considering as an input 
the output obtained in said electrical-potential-difference detector, and the output obtained at said 
current detection process, and calculating the output voltage in said power conversion process, The 
effectiveness operation process of considering as an input the output obtained at said hydrogen flow 
rate detection process, and the output obtained at said power operation process, and calculating the 
generating efficiency of said eel stack, The output in the criteria effectiveness operation process 
which outputs the generating efficiency of a eel stack used as criteria, and said effectiveness 
operation process, and the output in said criteria effectiveness operation process are measured, and 
the comparison process which detects degradation of said eel stack is provided. 
[0018] Moreover, the fuel cell degradation diagnostic approach concerning the 12th invention To the 
eel stack which consists of a layered product of the reforming process for building hydrogen from a 
fuel, the fuel electrode which sandwiched the electrolyte, and an oxygen pole, oxygen, The process 
which supplies the hydrogen obtained at said reforming process, and outputs electrical energy by the 
chemical reaction, The power conversion process which transforms this electrical energy into a 
moderate electrical potential difference, and the oxygen flow rate detection process of detecting the 
flow rate of the oxygen supplied to said eel stack, The electrical-potential-difference detection 
process of detecting the output voltage of said eel stack, and the current detection process of 
detecting the output current of said eel stack, The power operation process of considering as an input 
the output obtained at said electrical-potential-difference detection process, and the output obtained 
at said current detection process, and calculating the output voltage in said power conversion 
process, The effectiveness operation process of considering as an input the output obtained at said 
oxygen flow rate detection process, and the output obtained at said power operation process, and 
calculating the generating efficiency of said eel stack, The output in the criteria effectiveness 
operation process which outputs the generating efficiency of a eel stack used as criteria, and said 
effectiveness operation process, and the output in said criteria effectiveness operation process are 
measured, and the comparison process which detects degradation of said eel stack is provided. 
[0019] That is, in this invention, the fuel-flow detector which detects a fuel is established in the input 
of a fuel cell power plant, the power arithmetic circuit which calculates the output power of a power 
converter is established in the output of a fuel cell power plant, and it is asked for the effectiveness 
of a fuel cell power plant by the fUel flow detected by the fuel- flow detector and the output power 
detected by the power arithmetic circuit. On the other hand, the criteria effectiveness arithmetic 
circuit is calculating the minimum effectiveness which has the economical merit of a fuel cell power 
plant from the price of a fuel, an electricity bill, a life, an initial cost, etc. Therefore, when the 
effectiveness of the fuel cell power plant in a measurement time is less than the minimum 
effectiveness in a criteria effectiveness arithmetic circuit, degradation of a eel stack is judged and 
exchange is told. 
[0020] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of this invention is 
explained below at a detail. Drawing 1 is drawing showing the configuration of the 1st operation 
gestalt of this invention. The same thing as above-mentioned drawing 2 is expressed with the same 
sign, and omits the explanation about these things. This operation gestalt is explained using drawing 
I . This operation gestalt differs from the conventional example which the point of having newly 
formed the electrical-potential-difference detector 1 1 connected to the latter part of a power 
converter 10, the current detector 16 and the power arithmetic circuit 17, the fuel-flow detector 15 
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that measures the flow rate of a fuel 1, the effectiveness arithmetic circuit 18 which computes the 
effectiveness of a fuel cell power plant 20, and the criteria effectiveness arithmetic circuit 19 which 
calculates the minimum effectiveness of a fuel cell power plant 20 showed to drawing 2 . 
[0021] Next, an operation of the 1st operation gestalt is explained. The output voltage of a power 
converter 10 is detected in the electrical-potential-difference detector 11, and the voltage signal 
equivalent to output voltage is outputted. In the current detector 16, the output current of a power 
converter 10 is detected and the voltage signal equivalent to the output current is outputted. The 
voltage signal outputted from the current detector 16 and the electrical-potential-difference detector 
1 1 is inputted into the power arithmetic circuit 17, and computes the output power of a fuel cell 
power plant 20 in the power arithmetic circuit 17. 

[0022] The fuel-flow detector 15 detects the flow rate of the fuel 1 inputted into a reformer 2, and 
outputs the voltage signal equivalent to a fuel 1. With the voltage signal inputted from the fuel-flow 
detector 15, and the voltage signal inputted from the power arithmetic circuit 17, the effectiveness 
arithmetic circuit 18 computes the effectiveness of a fuel cell power plant, and outputs the voltage 
signal equivalent to effectiveness. 

[0023] The criteria effectiveness arithmetic circuit 19 calculates the minimum effectiveness in which 
a fuel cell power plant 20 has a merit economically from the prices of the fuels 1, such as town gas, 
an electricity bill, the life of a fuel cell power plant, an initial cost, etc., and outputs the voltage 
signal equivalent to the minimum effectiveness. If a comparator circuit 13 compares the voltage 
signal inputted from the effectiveness arithmetic circuit 1 8 with the voltage signal inputted from the 
criteria effectiveness arithmetic circuit 19 and the effectiveness of the current fuel cell power plant 
20 is less, it will send out the degradation signal 14 and will tell degradation of the eel stack 5. 
[0024] With reference to drawing 3 , it explains further below. Advance of degradation of the eel 
stack 5 reduces the output voltage of a eel stack. Since the output current of a fuel cell power plant 
20 increases when the fixed output is supplied to the load from the fuel cell power plant 20, the 
hydrogen 3 supplied to the eel stack 5 increases, and the fuel 1 supplied to a reformer 2 also 
increases. The generating efficiency of the electric generating power of a fuel cell power plant 20 is 
calculated by output power / fuel- flow ratio, and falls with degradation of the eel stack 5. If 
generating efficiency falls, a required fuel will increase and the economical merit which outputs the 
electrical and electric equipment using a fuel cell, power plant 20 will be lost. Then, the generating 
efficiency of a fuel cell power plant 20 is always calculated, and when an economical merit is lost, 
degradation of the eel stack 5 is told. 

[0025] Drawing 4 is drawing showing the configuration of the 2nd operation gestalt of this 
invention. The same thing as drawing 2 is expressed with the same sign, and omits the explanation 
about these things. This operation gestalt is explained using drawing 4 . This operation gestalt differs 
from the conventional example which the point of having newly formed the electrical-potential- 
difference detector 1 1 connected to the latter part of a power converter 10, the current detector 16 
and the power arithmetic circuit 17, the hydrogen flow rate detector 21 that measures the flow rate of 
the hydrogen 3, the effectiveness arithmetic circuit 1 8 which computes the effectiveness of a fuel cell 
power plant 20, and the criteria effectiveness arithmetic circuit 19 which calculates the minimum 
effectiveness of a fuel cell power plant 20 showed to drawing 2 . 

[0026] Next, an operation of the 2nd operation gestalt is explained. The output voltage of a power 
converter 10 is detected in the electrical-potential-difference detector 11, and the voltage signal 
equivalent to output voltage is outputted. In the current detector 16, the output current of a power 
converter 10 is detected and the voltage signal equivalent to the output current is outputted. The 
voltage signal outputted from the current detector 16 and the electrical-potential-difference detector 
1 1 is inputted into the power arithmetic circuit 17, and computes the output power of a fuel cell 
power plant in the power arithmetic circuit 17. 

[0027] The hydrogen flow rate detector 21 detects the flow rate of the hydrogen 3 inputted into the 
eel stack 5 from a reformer 2, and outputs the voltage signal equivalent to the hydrogen 3. With the 
voltage signal inputted from the hydrogen flow rate detector 21, and the voltage signal inputted from 
the power arithmetic circuit 17, the effectiveness arithmetic circuit 18 computes the effectiveness of 
a fuel cell power plant, and outputs the voltage signal equivalent to effectiveness. 
[0028] The criteria effectiveness arithmetic circuit 19 calculates the minimum effectiveness in which 
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a fuel cell power plant 20 has a merit economically from the prices of the fuels 1, such as town gas, 
an electricity bill, the life of a fuel cell power plant, an initial cost, etc., and outputs the voltage 
signal equivalent to the minimum effectiveness. If a comparator circuit 13 compares the voltage 
signal inputted from the effectiveness arithmetic circuit 18 with the voltage signal inputted from the 
criteria effectiveness arithmetic circuit 19 and the effectiveness of the current fuel cell power plant 
20 is less, it will send out the degradation signal 14 and will tell degradation of the eel stack 5. 
[0029] Drawing 5 is drawing showing the configuration of the 3rd operation gestalt of this invention. 
The same thing as drawing 2 is expressed with the same sign, and omits the explanation about these 
things. This operation gestalt is explained using drawing 5 . This operation gestalt differs from the 
conventional example which the point of having newly formed the electrical-potential-difference 
. detector 1 1 connected to the latter part of a power converter 10, the current detector 16 and the 
power arithmetic circuit 17, the oxygen flow rate detector 22 that measures the flow rate of oxygen 
4, the effectiveness arithmetic circuit 18 which computes the effectiveness of a fuel cell power plant 
20, and the criteria effectiveness arithmetic circuit 1 9 which calculates the minimum effectiveness of 
a fuel cell power plant 20 showed to drawing 2 . 

[0030] Next, an operation of this operation gestalt is explained. The output voltage of a power 
converter 10 is detected in the electrical-potential-difference detector 11, and the voltage signal 
equivalent to output voltage is outputted. In the current detector 16, the output current of a power 
converter 10 is detected and the voltage signal equivalent to the output current is outputted. The 
voltage signal outputted from the current detector 16 and a detector 1 1 is inputted into the power 
arithmetic circuit 1 7, and computes the output power of a fuel cell power plant in the power 
arithmetic circuit 17. 

[0031] The oxygen flow rate detector 22 detects the flow rate of the oxygen 4 inputted into the eel 
stack 5, and outputs the voltage signal equivalent to oxygen 4. In addition, since the hydrogen 3 and 
oxygen 4 react by the fixed ratio within the eel stack 5, the flow rate of the hydrogen 3 can be 
grasped with the flow rate of oxygen 4. 

[0032] With the voltage signal inputted from the oxygen flow rate detector 22, and the voltage signal 
inputted from the power arithmetic circuit 17, the effectiveness arithmetic circuit 18 computes the 
effectiveness of a fuel cell power plant, and outputs the voltage signal equivalent to effectiveness. 
[0033] The criteria effectiveness arithmetic circuit 19 calculates the minimum effectiveness in which 
a fuel cell power plant 20 has a merit economically from the prices of the fuels 1, such as town gas, 
an electricity bill, the life of a fuel cell power plant, an initial cost, etc., and outputs the voltage 
signal equivalent to the minimum effectiveness. If a comparator circuit 13 compares the voltage 
signal inputted from the effectiveness arithmetic circuit 18 with the voltage signal inputted from the 
criteria effectiveness arithmetic circuit 19 and the effectiveness of the current fuel cell power plant 
20 is less, it will send out the degradation signal 14 and will tell degradation of the eel stack 5. 
[0034] Drawing 6 is drawing showing the configuration of the 4th operation gestalt of this invention. 
The same thing as drawing 2 is expressed with the same sign, and omits the explanation about these 
things. This operation gestalt is explained using drawing 6 . This operation gestalt differs from the 
conventional example which the point of having formed the criteria effectiveness arithmetic circuit 
19 which calculates the minimum effectiveness of the criteria effectiveness arithmetic circuit 18 
which computes the minimum effectiveness of the effectiveness arithmetic circuit 18 which 
computes the effectiveness of the current detector 16 connected to the latter part of the eel stack 5 
and the power arithmetic circuit 17, the fuel-flow detector 15 which measures the flow rate of a fuel 
1 , a reformer 2, and the eel stack 5, a reformer 2, and the eel stack 5, a reformer 2, and the eel stack 5 
showed to drawing 2 

[0035] Next, an operation of the 4th operation gestalt is explained. The output voltage of the eel 
stack 5 is detected in the electrical-potential-difference detector 11, and the voltage signal equivalent 
to output voltage is outputted. In the current detector 16, the output current of the eel stack 5 is 
detected and the voltage signal equivalent to the output current is outputted. The voltage signal 
outputted from the current detector 16 and a detector 1 1 is inputted into the power arithmetic circuit 
17, and computes the output power of the eel stack 5 in the power arithmetic circuit 17. 
[0036] The fuel-flow detector 15 detects the flow rate of the fuel 1 inputted into a reformer 2, and 
outputs the voltage signal equivalent to a fuel 1. With the voltage signal inputted from the fuel- flow 
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detector 15, and the voltage signal inputted from the power arithmetic circuit 17, the effectiveness 
arithmetic circuit 18 computes the reforming effectiveness of a reformer 2, and the generating 
efficiency of the eel stack 5, and outputs the voltage signal equivalent to effectiveness. 
[0037] From the prices of the fuels 1, such as town gas, an electricity bill, the life of a fuel cell power 
plant, an initial cost, etc., a reformer 2 and the eel stack 5 calculate the minimum effectiveness which 
has a merit economically, and the criteria effectiveness arithmetic circuit 19 outputs the voltage 
signal equivalent to the minimum effectiveness. If a comparator circuit 13 compares respectively the 
voltage signal inputted from the effectiveness arithmetic circuit 1 8 with the voltage signal inputted 
from the criteria effectiveness arithmetic circuit 19 and the current reformer 2 and the effectiveness 
of the eel stack 5 are less, it will send out the degradation signal 14 and will tell degradation of a 
reformer 2 and the eel stack 5. 

[0038] Drawing 7 is drawing showing the configuration of the 5th operation gestalt of this invention. 
The same thing as drawing 2 is expressed with the same sign, and omits the explanation about these 
things. This operation gestalt is explained using drawing 7 . This operation gestalt differs from the 
conventional example which the point of having formed the current detector 16 connected to the 
latter part of the eel stack 5 and the power arithmetic circuit 17, the hydrogen flow rate detector 21 
which measures the flow rate of the hydrogen 3, the effectiveness arithmetic circuit 18 which 
computes the generating efficiency of the eel stack 5, and the criteria effectiveness arithmetic circuit 
1 9 which calculates the minimum effectiveness of the eel stack 5 showed to drawing 2 . 
[0039] Next, an operation of the 5th operation gestalt is explained. The output voltage of the eel 
stack 5 is detected in the electrical-potential-difference detector 1 1 , and the voltage signal equivalent 
to output voltage is outputted. In the current detector 16, the output current of the eel stack 5 is 
detected and the voltage signal equivalent to the output current is outputted. The voltage signal 
outputted from the current detector 16 and the electrical-potential-difference detector 1 1 is inputted 
into the power arithmetic circuit 17, and computes the output power of the eel stack 5 in the power 
arithmetic circuit 17. 

[0040] The hydrogen flow rate detector 21 detects the flow rate of the hydrogen 3 inputted into the 
eel stack 5, and outputs the voltage signal equivalent to the hydrogen 3. With the voltage signal 
inputted from the hydrogen flow rate detector 21, and the voltage signal inputted from the power 
arithmetic circuit 17, the effectiveness arithmetic circuit 18 computes the generating efficiency of the 
eel stack 5, and outputs the voltage signal equivalent to effectiveness. 

[0041] From the prices of the fuels 1, such as town gas, an electricity bill, the life of a fuel cell power 
plant, an initial cost, etc., the eel stack 5 calculates the minimum effectiveness with an economical 
merit, and the criteria effectiveness arithmetic circuit 19 outputs the voltage signal equivalent to the 
minimum effectiveness. If a comparator circuit 13 compares respectively the voltage signal inputted 
from the effectiveness arithmetic circuit 1 8 with the voltage signal inputted from the criteria 
effectiveness arithmetic circuit 19 and the effectiveness of the current eel stack 5 is less, it will send 
out the degradation signal 14 and will tell degradation of the eel stack 5. 

[0042] Drawing 8 is drawing showing the configuration of the 6th operation gestalt of this invention. 
The same thing as drawing 2 is expressed with the same sign, and omits the explanation about these 
things. This operation gestalt is explained using drawing 8 . This operation gestalt differs from the 
conventional example which the point of having formed the current detector 16 connected to the 
latter part of the eel stack 5 and the power arithmetic circuit 17, the oxygen flow rate detector 22 
which measures the flow rate of oxygen 4, the effectiveness arithmetic circuit 1 8 which computes the 
effectiveness of the eel stack 5, and the criteria effectiveness arithmetic circuit 19 which calculates 
the minimum effectiveness of the eel stack 5 showed to drawing 2 . 

[0043] Next, an operation of the 6th operation gestalt is explained. The output voltage of the eel 
stack 5 is detected in the electrical-potential-difference detector 11, and the voltage signal equivalent 
to output voltage is outputted. In the current detector 16, the output current of the eel stack 5 is 
detected and the voltage signal equivalent to the output current is outputted. The voltage signal 
outputted from the current detector 16 and the electrical-potential-difference detector 1 1 is inputted 
into the power arithmetic circuit 17, and computes the output power of the eel stack 5 in the power 
arithmetic circuit 17. 

[0044] The oxygen flow rate detector 22 detects the flow rate of the oxygen 4 inputted into the eel 
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stack 5, and outputs the voltage signal equivalent to oxygen 4. In addition, since the hydrogen 3 and 
oxygen 4 react to the eel stack 5 by the fixed ratio, the flow rate of the hydrogen 3 can be grasped 
with the flow rate of oxygen 4. 

[0045] With the voltage signal inputted from the oxygen flow rate detector 22, and the voltage signal 
inputted from the power arithmetic circuit 1 7, the effectiveness arithmetic circuit 1 8 computes the 
effectiveness of the eel stack 5, and outputs the voltage signal equivalent to effectiveness. 
[0046] From the prices of the fuels 1 , such as town gas, an electricity bill, the life of a fuel cell power 
plant, an initial cost, etc., the eel stack 5 calculates the minimum effectiveness with an economical 
merit, and the criteria effectiveness arithmetic circuit 19 outputs the voltage signal equivalent to the 
minimum effectiveness. If a comparator circuit 13 compares respectively the voltage signal inputted 
from the effectiveness arithmetic circuit 1 8 with the voltage signal inputted from the criteria 
effectiveness arithmetic circuit 19 and the effectiveness of the current eel stack 5 is less, it will send 
out the degradation signal 14 and will tell degradation of the eel stack 5. 

[0047] As explained above, since an economical merit is judged and degradation of a eel stack was 
diagnosed by comparing calculating fuel cell effectiveness by the flow rate and electric generating 
power of a fixel with fuel cell effectiveness and predetermined criteria effectiveness, by this 
operation gestalt, a fuel cell power plant can be generated at the high effectiveness which always has 
a merit economically. Thus, this operation gestalt calculates not the output voltage of a eel stack but 
the effectiveness of a fuel cell power plant like a Prior art, and the point of diagnosing degradation of 
a eel stack with the effectiveness of a fuel cell power plant differs from the conventional technique 
greatly. 
[0048] 

[Effect of the Invention] According to this invention, since it was made to perform a degradation 
diagnosis of a eel stack based on the effectiveness of a fuel cell power plant, it becomes possible to 
generate a fuel cell power plant at the high effectiveness which always has a merit economically. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 
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(57) 

[HUM] «K««WH:y y ? h*«**W»«l*'CjlBH« 

<t> ^^Mil 0©a**BE^Hi-r*WEIftai5| 
But, nt&8MOL \ oo^i^^tut^l^ 

zmn?2>nt>m»M$&i it. mm^M^mMm 1 5 
mmnm« 1 9 1 % j»^sii?ieih 1 8 ©ttwjtKfwa* 




1 

nw Bgraacc e»& 2 n * mhox* ta -r * nm» 
snubb^. 

BWs«*sift«aco as ^mff^r & a -r £ hjei£ m SB 

mm 1 & z mwmm&mgim&ftwshm* m^-r zmm 
b±, **«r*ci*»»<k^*«8»«a««*8B. 

wriB«*«8««©ffl**a*<*ur&««*m@iB 

ifufBUJEtS tB@i»© Hi* £ faiBm^ fciJ[eIB<D fcH#*A 

mm t & tu^-r 



(2) Sggip 1 1 -73 98 3 

2 

[ if 3 ] j8S»^ ^TkR^o < £ tc&XD&m&im. 
hu SB** a»*aco tb £ 1£ fcHT £ mEEtfc tti lelB 

srsBm^^KBoa^SK^^ffi-rsmifttftaiHiB 
H«gB«*a!as«a(Dm*^i**?ji*'r*s*?a 

20 ZAJltU. HuSB«S*4«rfe»«KB©#6«5a^*a«t'r 

i & s «r*4 wtfe««Ka<o««a** a*rr zmm 

30 MJRi. BuiB«««a^60***s«»&$ti/c<b 

£ ccf twasec <fc 0 * ;u ^ - * tb^ r ^ -fe ju* 5? 

40 <!:, 

i»BB^«ffii5iBoUi^tB?rgB*iaiftffliaB© 

srgB«*^»«a©Hi*«**a»rs«*a 

wga*(M4dfca<ft aisiKoa* <t Buga**a» 
^rA^i mriB-fe^x^ ^©^mja^sc^Hsa 

s»*«: m^-r s sm^m?n^[HiB i , 
srBB»*affisiB<Dffi^i^iB*i»»*«ff[piB©a^ 



3 

[tmms ] **f4*>> 6***0 < 2>fc#><D&m%im. 

KK>* mmt, HJiB*H«iB3^6(0*3R*i«l&3tlfc<!: 
^ Cc i b^SJStc 0 IMx * ;b - * ffl^r -5> -fe 7 * 

BUBB»iteM5iK©u^ 
antisUBi. 

8uSa*»K{H^e>CD*3R3&s««$*ifci 

**stfcHii5iK«!:. 

ZAt>±o, wntt*72 v ?(D§zm$hmzmn~rz>$h 



(3) «fH¥ 1 1 -7 3 9 8 3 

4 

im&mi ] «8f4*» 6***0 < £/c«>©?Mn:fi 
uz>-t)\,7 zvzic. w*<t. m%z&wx.mvn*>titc 

** <h * L r { t^&fclc cfc 0 ^ x * ;U * fcH ^ 
T^Xfii, 

C ©t^i^ ;b *Slft ttWEECC^gW £ HA Sl&X 
flit, 

10 fuiB^Mxfitc fee > r m$ ztiz mn(o^m *^a-r * 

XH£, 

msS«^K»X^tcfew*Hj^SiS*tfta^^satftHi 

Xfii, 

sir ib«ih* uxg-cfi weffi^i mrsaflEa^ as Xfl T 
{len/cajA^iu, strsBs^ftxficcfcw-sa 

OTsB«»4«fi« fflX^T?f# 6 Jh /c U A <!: buIB^?H«X 
XH£, 

SWBJ»*«»XSk: *j W £ tHA <t mriB^Sft^nex^ 
cc £ tti * * J:b?2 L r , m IB -te Jl/ x * ■> £ co^ f b * 

tH-raJtiaxii^ *jmt*ci*»jair-5ji«M 
[it ^8 ] ««3Cp 6*^*0 < z>tc#><D&mx.m 

ftS-fe^X*^^ ^*i, BUlB^MX^-Cf#6n/c 
** i * ft *& L r f b^J^tD J: *3 mm x * )V * ffi A 

-r^xfii. 

WBB-fe^^* ^ ^tc«*&$4T,***©aat*tftar** 
*i^M^tiiXlli, 

x^t, 

40 «rsB«*ajftxgtc v z> m t) ^a; -r -£> ta 

Hi, 

t?ffi^«fflxe^»6n/cffl^iBUBB«*«ajxfir 
f#6n/cm^*AAcb wgBS**eo:stc*5wsffl 

m IB**t^S^ tBX^*rf# 6 ti m A i mriB^A iig|£X 

50 mimmmnxmictevzmtitmsEmmitommniLm 



5 

Hi, 

w§b**j ^gixficc w £ tB* «ac £ « a -r & a 
wis«ffi<»Uixar»6nfcffl*iiwe*i«4ftffliagg^ 

luiBM^^s^aixfi -c» e> n tc m*> <t mrt ai^an 

Hi, 

BjaBsa^aiiiExscc *s wsiBAi s«fiE§*g^?simx*i 
-r&xfi<h, 

15 1 BH*itx*i tc *j i > -t $ n s mm (Dffim z & m -r -5 

iBSf^SSSlftmxSi, 

mfiE-fe^;** ? ^©tt*«JE*tfttH-r*«HE*ftaxii 

s?rgB«s^d&sifeaxa-cf# e>n/cta^ &mB**riRjtx 



(4) sftRPp 11-7 3 9 8 3 

6 

10 ft£*te^.X# y ?lc % BBR£. mrtfiBfcMX*irf#6n/c 

s^at&ttjxfii, 

20 

B5gB«ff*U0Br»6nfca*i|JgB««^aiXar 
fJ5B**«fi*ffixa*r» 6*1 /cm* <t SMB«*a»x 

r^>x?ii, 

C ©tax * ^aS^SBEtC^T ^> ^^X 
40 fii, 

^m^mxiii. 
50 srgB^«fi«ffixs^#€>n/ca*<bHuSB«*a»x 



m&nmwi&xmu: *$ w * a* <t m&mmwmm»j:m 

[0 00 1] 
[0 00 2 ] 

[ fit*® ] m 2 cc «m«flkA«»flM>tt5|EM i U 

*«B©±fc«i£«*«\ Hj(Igg, -fen, 

***** s*S3ft*ar*s. J^T6c^2^r^i^r. 
[ooo3] se*©«s**mrtfe^e*«s2 o tpm*?* 

*D«f4 l ***3 tC»ftrS/c«)CC?ft«ai«2 CCA?} 
T£ 0 -te;l/** * * 5«\ ^4<h. »I«a2*60 
** 3 ti/c i # fcfb*KJC«: J: 0 Hfix *;u^- 

-9£!±i;fr^-£ 0 mzttfrXZ v ^5^6tU^$n/cm 
Mi^i^*-9(J1MM1 1 OtcA^^n. 

[ooo4] cct\ fuiB-fe^^^ * zscomji'mmx 

m^iT*. «EEtfeHJIsI!8l l*>6tti;fc3*i*mEE«-Sf<h 
«*S®EIHB 12*6HiA5 n &®EfI-sf i tttblSHHS 
1 3tcA^$n£ e fit, J&RBHl 3om^{f^J: 
9 4>1IEEt&aj[nIBl ltDtb^ff^Vh^c^i^tC-fe^X 
* * * 5 (D&it*7jk?&iim^ 1 4 * J:b«lsIB 13^6 

ft*}?** 

[0 0 0 5 ] 

[^Rftbck^itiSa] L^U/cC^6, JbiBb 
/tUBEt&tfilHJB 1 1 ^l^r-fe^X^ » £ 5CD/±S^H 

*&«fi*i»fti-rn«, -fe^x * * * 5 wsete^s*© 

^fiTltt, «S»1 «:«3!jp-rn«ttfl|pIffiT*0. -fe 

[0006] xzmizzvx^tjimmicmmuxtjiZti 



(5) ftBFF 1 1 -7 3 98 3 

S 

**tf 5 C ±rt*-C$ S*8*4«*6*^aRCX-e©^fcK 
[0 00 7 ] 

[»s*»i»T£/c«><D*K] ±iecD@^^it^-r^>/c 

#>tc> m 1 0«Wtc«S«Sf4«}t6«««a«. jBS*4^6 
io L/c«S*4®iK^fii©S}JS»^6/j:«3, »3Ri. ffuiBB* 

j»Ki*>6©*»^«ft$ n/c <t £ icit^fc&c £K>m 

«riBKKKacc^$ti^«Bf40«a«:«k 

a-r€>«**86fi«iUi®Ki % S5f5^^ftKa<3Dtts*« 
«a©u^«**is»-r*«*affisif8i-. bstsbs***** 

U 8uSB*8«4«»»««a©»«^*ijSffT^»*a 
WeIBi* ^<t^cS«S*4*r6»SKa©«filSI!i**tH 

[0 00 8] £/c. »2<Z>|%9§«:«S«B4«?ft^«»a 

m t % m esmai^ e ©*3Ra^«ie <* n /c <t ^ cc f b^ 
a»«aotH*«BE^«m-r-5mjE«tB0K<b. futam 

Aa»*6a©m*««*4*Hi-r-5«*ttUi@Bi % buIB 

8uSB**^»»a©!a*«^*«#-r^«*a»i3 

awB^^x^^^c^^^ui-r^ttRPBi. ^ 
jyrr 

[0 00 9] */c, Sf3(D^w:^-5«!$f4^^^a 

^i, l98B*KKa3!pe>07K**s«^$ti/c<b#tc-fb^ 
50 C©t;^^-; ^^6cDmmx^;l/=K-^rilg^^|QEtc 



9 

WEteBilelB® Hi* <t BugBmSl£<*UilHlBC0Ui** <fc 
8i, ^SBM*«fi*U30i»©Hi*<tBffBB«*?SI#lBll» 

-c. mffi*^dr^^©^b**ur*Jt«@Bi** 

[OOIO] * A:. »40RWCCffi£j||im*^*Ril 
tt. &«*>6***o< £/c«!><D3fc«*aB<h, m&?ff* 

, «re»Ktts^ 6 ©****«*& 3 n/c <t * ct<b^ 

tfeffl@B©Ui*<bS«saSSfcttailHlBOUi**A*i U 

Kg©a»s»*»»-r&ja*«aiwpiBi, s^i^s 

?&SV3»*giJNaB£. .WKja**J(EIB©U5Ai» 

gB»«ja*ai*i5iB©tb**i:beor. twa-fe^*** 

[0 0 l 1 ] »5©#a8Cc«*«*4«^«SfB 

«re*K««^60**3&sfltt&3ti3ffci*CcYfc* 
BOB J: *3 S« ^ * Jl> =F - * ttl *) t £ -te j b x £ *> ^ t % 

fftt^^MftSSi, iiffiB^u;**9*fc«*&<**i 
S**OSKS*«ffl-r^**a£M«ltHIsIBi. mflB-fe^ 
x^^^(DU*mEE*tftm-r^«JI«W0B<t, mflB-fe 

jux^v^©a^*«*«ai^^«aiftajisiBi. mrtB 
u wiB«AR»««om*«**«j(-r*«j»*iHi 

B<fc* S?BB**»«tftffllHlBoa*iHuR**i»«lHlB 



^f^^P 1 1 - 7 3 9 8 3 
10 

[0012] £/c, «6®j«Kec^«!m«^«HSjB 

K -f * * L /c*&*4fi§ i M*ffiO»H»^ 6 & 9 , Bt 
*£, KrsB*»«Jg^P6<D***<«*&Sti/c<!:#CC^b^ 

*»*©sfefi*«iffi-rstt*8fcsttmiHiBi. mzttjv 

^^^^CDtH^SBE^rlfta-rSSBEtfttmElBi, HWB-fe 

10 > ^©a^m?**tfttti-r-s«sfc«iaiPiB<h, luia 

^ttmis!B©a*<blWB«ifttftUlpIBOHi**A*<!: 

u frBB«*sc»8s©ffi*s**«»t"rsm*ffl»i5i 

3S£. «rsB^SM«iiliaBoa^<bBWB«*a»:i5igs 
cDffi^^A^i L/, fulB-fe^^ * * *0££m#^**g|fL 

jU* £ 9 ^O^ib**tB"rSH:«lHlBi**«r*. 
[0013] g/c, *7©*?atC«-2>«S»4«Vlfe*fb»Br 
20 S**4*p 6***0 < £/ca&<DefcWX*I<h. ^J§? 

*z)l>XZ y »*£, 8uiB»»Xll^fi6tl/c** 

i bTib^SlCtCJ: K) SSlx*;!/*?- *£ij;*rr£ 

^guiffi. mriB^xfitcfcc^r^^n€>^4o 
tcij^^tBASBE^ttar-s^iE^axfii. Butane 

milBmjE^lilXli-Cf# 6 n/cl±i^ <t tuiam^fcBXfl-r 
30 fi6ti/cai^A^il, fulBm^^X^Ccfc^Sttl 

jjmjjzmm? si^asn i , mrsB«s*4SfcB^ax 

fTCfS 6 ti/ctH^ i fuIBm^^Hmxfirif 6 tift tB^J * 

^vH^X^i , WgBSSb^SiWXJIK:**** tB^J i mrfB 
»«S»*fj|»X^C4dWSU**i:b®Lr. HUiBHr;UX 

CO 0 1 4 ] »8<D»Hjcc^S«S*4«?tfe^bK»r 
frmx* «SI4^6***o<-S/c«>©»KXSi. mft? 
40 K*tf> K-/ 9^L/c^®i^*g©»®<*^6^* 
-fe^^^^^CC, K*i, MIB^MX^-Cf#6n/c** 

i*^ur{b^JS^J:^mm^^^^--*tii^-r^ 

^^Xff<b v lulB-fe;l/^^ 9 ^c«if&£n£*fPt(DiJf£ 
S*^tti-r^>**^S^tilXfi<!:, HrgBS**tftXSCC 
*J^*U^i«EE*«Hi'r^*BE«aiXSi. buIB^S! 

ettscc*5^*ui^sss*«a-r-5sift«ax»ii % au 

6n/cHl^*A^i WSB«#X»X««:*5W*H«j 
50 fltt*i«H-SW3»»I8i % tWB**«JBftfflxa 



n 

^ffltSXa £ , SirgBJHj^iSWXacc** Z> tidt) £ gtriES 
■fe;U*d* S£3S£. «rs2«KXfi-Cf#e>n/c** 

i £ «*e u x i t^Kfoic j:o imx * ju*-~ 

«%tfta*r*M*«ES*ax«i, WBB«*softxacc 

^atcfcw^tb*«i»%«ai'r^^isfe^Hixfi<!:. hu 
gB«ff«axfST?# e> titc&jj t m&wfatk&mi&xm 

«j^*t5»a*isi, Bu§a»*«sifeaxa 
r t# 6 ti tt mtj £ ffirsam* a»igr » 6 n fc m jj * a 
wiaKt4««6^TO***»rsj»**»x 

*«»xfi<!:, mriB«i*?it#xacc*jw-5ai^;if(rie« 
*eja^S5»xaK:*$wsffl**j:b«ut:. tuga-fe^* * 

* ^to^b«:4ftUi*r^J:b«xai^«-r*. 
[ooi6] £fc, mi o<D§zwic&zm&nm&itm 
myj-m^ m*&b*m>kr><2>tc#><D&nTM£. m 

z-tfrxz vzic mmt. fufe^Mxfiri#6n/c7K 

* i o x i t^frmc x o i^x * - * mz> -r 

«ria«»xatc*5i»-c«#&$ti-5«sf4 
©sfea«:<ftaj-r&«8»4«sttaixai. mma-fe^** * 
^cDtB^maE^^tHr^>mjE^aixai. ifrgB-fe^x* 

* ^offi^wft^m-r^m^Uixfii, buib^be^ 
mjimxnhntcmti^mtzmmkmj^xnhritcm 

grgB*BEfiSM«Hixa-C»6ii 
/cm*iffiriB«*«»xa^»6tl^tt**A^<5: 
BUfB-fe>rU^ * * #»Xg<D»«J»^3: 

^TO^»xa©OT^*u*r**aBtt*»iit 
iii, fuBas»*a#xatc*5W-&a*ii!ri2S*iiss* 
mnjLmfc*sv2>\ti2j&tid&i>x. w\^m>\s^$ v s><d 
*{b**ar-5tb«xai *ft«r*. 

[0017] £/c, gf 1 1 <D«?§tC«-5jB*4*«fe^b» 

z-te)i>x2 vztc mm£. mzz&mjimxm^titc* 
m±zmi&uxit¥&fcic£Q&$&2i*j],*--&mt)-r 



<7) 11-7 3 9 8 3 

12 

«fi*teHiTs**»ffiifcHixfi<!;. mriB-fejux^ * ^ 
oaj^jE^tB-r^^ff^taxai. futB-feji/^^ ? 
fotB^mift^tfea-r^msst^axgi. mfia^iE^fcti 
\e\$&x& e n/cHi* <t m^m^^mjimxm en/ctts^ 

£A;ft<hU f5ga«*^lfeXg6C*5WS|±I^«BE*iSi» 

T*s#ffltffxs£. Busa**flSfitftttixgrf#6*i/c 

m*iBff8BS*JS»xa'CS6n^:fiB^*A*iL/. mT 

^o^b*«a-rsj:biaxai^^«-rs. 

[00 18]*^ »1 2<D&WlC{%Zftmm&&it& 

m±&mi&uxit¥fcfctrc£?)m^*j\'*'~&m?3-r 

ott^iE^ajr s«E*tbisi , fuiB-fe^^^^ 
^©ffl^ift^tfeffi-rs^aftitBxai, gtrgBUJHfctB 

II ri# 6 n/c £ m ib®£#* mur ^# 6 n /c Hd^ 

■rs^iiiii. «rsB«sRi«s«ifflxa-c»eti^: 
a*iKrgBS*a»xar»e>nytui^«:A*<!: m 

VM^XII <!: % fMBS»*St#XfIK: *J ^ ^> fcb^? <t fu f Emm 

stomffitJLmtctewzajj&ttXiLx* mtt>i>xz-j 
[0019] -r^t>^. 

a*-r*«*JjiJHHlK«:gft^, i^f4^S^fcH[pl3§CCj:0 
40 ^H?»^ll»lplgS«. j^*4cDiffi^^mM*4^. ffifffi 

[0 02 0 ] 

J6JB««:W«Btcttwr -5. Bl 1 1 Hlfe^l 

50 -Iff'ClU. Cn^CD^CDOCOCiT^-e-CD^H^^^BS 



13 

«3S!»»S1 OCD«SW:««Sn«*ff«MiliaH 
1 1 . ttttttttlilB 1 6acHH?iR*l§IB 17. ami 

mm 2 o (Dnm^nta-r^mmnms 1 s . «s*4«ak 

»SSSS2 0<DA(ESA««:9n*r^S2S«l««*Slie 1 
9 £ fr /c tc R W /c «5 # ^ 2 CCtj^ b /cfi£*tfd <!: Gift fc & . 

[0021] mem 1 3itt^s8©{tffl*coiirBi?a-r 
& 0 «3EtfcffiisiB i i -vmjj^&mm. 1 o <DM*>mKz 

fcHlslBl e&tfWEttMBlBl 1 frbtittZtiZmKm 

^izmftmtmft i 7 KA^sn. seamen 1 7 -c 
[0022] Mmifcm&Lmmffi 1 5 «»»»a2 cca* 
w^w^r*. aMatmsBi 8t*ffi^%jratuisiB 

1 5^6A*Sn-S«IE*-*i«*aiWHBl 7 A 
[0 0 2 3 ] SiSffl^ilifflElB 1 9«\ ffiitf 

At) £ n -5 mEEfl^- £ SiH^iHWlElB 19^6AA$ 

<Dnm&Tmz> tmm^ i 4^wurt^^7 ^ 

[0 0 2 4] «T6CH3«:#fllUrS€>CCttBJ-r-5. -fe 

SBE^iST-rS. »41^t^l2 
*:ftWc«*&UTir»**B^ *R*4«te#im*ffi2 0<Dtti 

-So «**m}tb»«ia2 0(DsatB*©*mj»*«ai* 
tftoiu *Rf4«rft^*ig2o^ffli»rmsi*ai*-r* 

[0 02 5] H4«**l80»2H*6^»©«flc€:^r 

<D'&mcmmtttiz&m&miE\mi k «%kuieibi 

6RO'm*S»lplBl 7, **3©8fcfi*»JST*7K* 
%fittUBB2 1, »&tt*^«£»2 0<D»«&J$tt 



(8) *$gfl¥ 1 1 -73 98 3 

14 

raawsisigBi 8, «s*4««6*®sb2 ocoseja 
**iSflcr^s«a*?a«iEiB 1 9t>ffc(c»wtos# 

[0 0 2 6 ] :^w:*23(Btt*«CE>fp»6coi*rBiM-r 
£o ttBE1*au§IBl irVAXSfcttBl OOWAttEE* 

%ttuisiB i 6 ra«M»si i o (om^m^^^hB 

UIeIBI 6av«BE«kfflEIBl 1 *»6Hi*3 n^HEEft 

10 wm^sniHiB i 7 «ca*s n, hb 1 1 -c 

[0 02 7 ] *XaUH*ibiaB2 l «*»«S2^6-fe 
Jl/X^^^5^AJb$nS*5R3CDijSfi€:tfttBLr. tK 
3R3«:«S-r-S«E«^*UlA-r*. JSWffltSHslBl 8 
tt**8£«fc&H[slB2 1^6A*StiS«E«#i«* 
miHi 7rt».6A*Sft*«EE*#«cj:?i. «**W«fc 

[0 02 8] SHI^atff lalB 19tt, fflrfrtf**©** 

20 f4 1 (om^mm^. mnmm^mmm.(omm^. 
ft^^ai^'r^c Jt«@Bi 3 &M»mmmtt i 8^6 

A*$*i-5«EE«#<!:ai»Jtt*«I|[@Bl 9*6A*8 
tiSmEEis#<h^J:b$50, 3K«EOMH4«ifeA«K2B2 0 

[oo29]H5 «*^w<o» 3 nmjtm<Dmm&7jk~? 
<D&mcmm2tiz>^mkm\HL3& i k ^iftiftttjuBi 

6 acxm^rififf SB 17. K«4 (D«Ji*igiJ5e-r 

iis»ttu@B 2 2 % «Rf4m?tk%msss 2 o 
rsj»*?swiPiBi 8. *»f4*?fe^m«s2 o^sfficja 

[0 03 0] ^CCC*SgftJBjB<Df¥ffltCOC>rsttW"r*. 

ms^ffllHlB i l l o cDfcB^mii^^ttj 

0B 1 6 SCX^WSB 1 1 rt>6m#3*i£*ffifl-^«:tS 
*»SHB1 7tcA^^n. m^?HgtlHl3§l 7-C*S*4m 

[0 03 1] KSR%S4ftUlElB 2 2 fct-fe;U* ^«^5W: 

A^$n^>^4(D^s^^tHur, M^4cctg^-r^> 

50 «fc 0 3 <Djft«*$JEaT ^ & . 



15 

[0032] nmgmms i 8 ic*wim$Lmi$imi£}z&2 2 

[0 03 3] S*?»^illStlHl8S 19B, SMj 
(f^^tB^*r^ 0 JtlSIsIBl 3 «ja*i»»IsllB 1 8*»6 

[ 0 0 3 4 ] H 6 tt$^©14 HSfe»SS<D*fiS:^^-r 
^-C£>£ 0 ^2 £fs\— <Di><DtZffl— ^-ciu, Ctl6 

* * * 5 ©sfi^^aacr &««s»*fflis[|piis 1 9 * 

[0 03 5] *tC»4Safe»«OflFffl6COtiTW^-r 
«H*UJIh!B 1 1 X**)VX £ 5 <DtfJ^1IjE£l£ 

r. aj^m^cts^-r^mffff^^riii^r^o mast* a 

©SSI 6aMftaniBl 1 3^e>m*$iiS«ffiS#«€i 
[0 03 6] «8*4«St*HJlPlB 1 5 «^g2 It A* 
1 5^6A^^n^mEEft-^i. m^HlHlBl 7^6 

A^^n^mBEft-^tcfco, &mmm2<D&>g&hmRu< 
[0037] mm%jmmnm& 1 g aw?*/**©** 

a-r*«E«#*m*rs. u«HaB 1 3 a»*aina 
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(0 03 8 )^7 tt#»U!<D3f 5 Xtfe^ttO«J!K«mr 
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*SRPF 1 1 -73 98 3 
18 

[03] *K9K2>ai 1 ntt^«©am*»§ar-s/c«>co 

[0 5] 3 ^SiBfcffi& fl^ttttftflERa 

[06] *ftW©»4||Jfe®)Btc»S*8*4Wi6^«Ra 
[0 7 ] «^CD«5 9m^.«(C«^jm*7lb%«ga 
[0 8] ^AQI|Off6im^»Kft^»H*%A*«a 
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